INTRODUCTION
In 1969, Implantology gained new dimensions with the evidence of osseointegration, as conirmed in the studies by Brånemark. LLLT has yielded promising results regarding improvements in the bone healing process.
Scientiic evidence demonstrates increased mechanical strength of the bone-implant connection, [4] [5] [6] [7] [8] [9] enhanced metabolic activity of bone cells 10 and expansion of angiogenesis activity at sites treated with LLLT. 11 he biostimulation repair triggered by laser radiation is subject to a combination of parameters that comprise application protocols. 12 In addition, the efect is dependent on the dose irradiated, the method of application and the number of sessions. Together, these parameters determine the efectiveness of osteogenic cell stimulation and proliferation. 9, 13 Given the wide variety of study methods and laser application protocols, this study aims to review articles assessing the efects of LLLT in the biostimulation of bone repair process at implant placement sites. 
MATERIAL AND METHODS

Search strategy and selection of studies
RESULTS
After reading the titles and abstracts of 179 articles, 163 were excluded. In total, 134 articles were excluded for not fulilling the purpose of the study or for being structurally incomplete; while 29 articles were duplicates.
After this irst selection, 16 articles were submitted to full-text reading and subsequently included in the review (Fig 1) . he characteristics of all studies included in this research are described in Higher boneimplant contact. Silva TSO, Lima LMS, Machado JIAG, Carvalho CMRS, Moura CDVS λ = wavelength; P: potency; D: Energy density; DP: power density; T: irradiation time.
In vitro studies investigating the effect of LLLT on human osteoblasts cultured on titanium evinced increased cell adhesion, 14 proliferation, 14, 15 diferentiation, 14, 16 as well as increased osteocalcin and transforming growth factor β1 (TGF-β1) synthe- Diferent study methods were employed to assess the eicacy of LLLT on implant anchorage sites with a view to elucidating the efects of laser on osseointegration. Biomechanical removal torque tests were used to assess the shear strength at the bone-implant interface and provide a correlation between the force required to remove an implant and the degree of contact with the bone. 8, 9, 19, 20 Numerous studies have identified morphological changes in the peri-implant region based on histomorphometric analyses. [4] [5] [6] [7] 12, 21, 22 Other researches have used immunohistochemical analyses to verify the expression of biomarkers in active bone remodeling and the metabolic activity of bone after irradiation with LLLT.
10,11
Information on the chemical composition and structure of the implant-bone interface were collected in some experiments by means of the Raman spectroscopic method. 23, 24 In addition, less invasive techniques, such as resonant frequency analyses, were used in clinical research to obtain reliable measurements of implant stability and osseointegration. 
Histomorphometric analysis
Studies using histomorphometric analyses revealed that groups treated with LLLT displayed increased bone-implant contact, [4] [5] [6] [7] 22 enhanced bone maturation, 4 and increased viable osteocytes in the irradiated bone. These results suggest that reactive and vital bone is produced at the interface with the implant, potentially resulting in a reduced healing period. 21 Khadra et al 
23,24
Analysis of resonance frequency Although some studies 8, 19 have indicated that LLLT improves the interface between bone and implants with low initial stability, other studies reported no evidence of the effect of laser irradiation on implant stability. 
